Abstract This study examines the impact that the joint effect of household wealth quintile and urban-rural residence has on the incidence of diarrhoea among Ghanaian children. Data for this paper were drawn from the Ghana Multiple Indicator Cluster Survey (MICS) of 2006. Descriptive and logistic regression was applied to analyse data on 3466 children. Rural residents are less likely, albeit insignificant, to report diarrhoea compared with those in urban areas. Significant wealth gradients are manifested in childhood experiences of diarrhoea. However, an interaction of wealth with residence does not show significant disparities. Controlling for other important covariates of childhood, the odds of diarrhoea incidence were significantly higher among: the rural poorer (OR = 4.869; 95% CI = 0.792, 29.94), the rural middle (OR = 7.477; 95% CI = 1.300, 42.99), the rural richer (OR = 6.162; 95% CI = 0.932, 40.74) and the rural richest (OR = 6.152; 95% CI = 0.458, 82.54). Apart from residential status and wealth quintile, female children (OR = 0.441; 95% CI = 0.304, 0.640), older children (OR = 0.968; 95% CI = 0.943, 0.993), having a mother with secondary and higher education (OR = 0.313; 95% CI) had lesser odds of experiencing diarrhoea. The findings show that there is a need to apportion interventions intended to improve child health outcomes even beyond residential status and household wealth position.
Introduction
Diarrhoea is one of the major causes of morbidity and mortality among children, particularly in developing countries, and this could be an obstacle to the achievement of the Millennium Development Goal on reducing child mortality. Globally, there are about 4 billion incidents of diarrhoea, and this accounts for about 20% of deaths in children less than five years; a child in a developing country can be predicted to have 3-5 episodes of diarrhoea, resulting in an estimated 800,000 deaths among children per annum [1, 2] . Apart from its grave influence on child mortality, diarrhoea can result in long-term health effects, including depletion of immune strength and under-nutrition, as well as making children susceptible to other diseases [3] . Diarrhoea is more of a symptom than a disease. It is often a reflection of gastrointestinal infection and other diseases, such as typhoid, cholera and shigella [3] .
Diarrhoea is considered a symptom of wider socioeconomic inequality within and between populations [4] . Directly or indirectly, developing countries such as Ghana continue to undertake development projects that contribute to reducing the risk of early death, and, in the last two decades, it has been reported that some improvements have been made, including improvement in water and sanitation [4] . However, the problems of diarrhoea persist, and it is reported to be the third among the top ten causes of childhood morbidity and mortality [5] . Within developing countries where diarrhoea is prevalent among children, the phenomenon is generally attributed to the standards of living as shown in levels of income, literacy level, adequacy of water supply and sanitation and access to health services, as well as behavior of households and individuals, including breastfeeding and weaning practices [6] [7] [8] [9] .
Though the enduring solution to the problem lies in improving living conditions of households, in the meantime, there is a need to examine variables that can be exploited to provide some immediate solutions to diarrhoea, since it is one of the avoidable causes of childhood mortality. Previous studies in Ghana have explored the phenomenon from different perspectives. Among these studies, only one used a nationally representative data [4] , which focused on household water quality and toilet facilities. The others are limited in scope, for instance, Osumanu [10] explored household environmental factors that increased the vulnerability of children to diarrhoea. The objective of the present study is to ascertain how household wealth status, coupled with type of place of residence, correlates with the incidence of childhood diarrhoea in Ghana.
The departure of the current study from previous studies lies in its interaction of residence (urban-rural) and wealth to first explore their joint effect and, secondly, controlling for other childlevel, household-level and maternal-level characteristics on the incidence of childhood diarrhoea in Ghana. The assumption is that children whose parents are within the upper wealth quintile and also resident in urban areas will have better chances of escaping the problems of childhood diarrhoea. Residence was combined with wealth in the light of the increasing spate of urbanization unfolding in Ghana with the attendant Ôslumaniza-tionÕ. Some studies [11, 12] have suggested that urban poverty can be far worse than rural poverty owing to the high cost of living in urban areas, which increasingly subjects the urban poor to cyclic squalor and, in turn, results in poor access to a life-sustaining infrastructure, such as water and sanitation. In effect, by interacting household wealth quintile with residential status (urban-rural), the present study anticipated disentangling the dual impacts of these factors on childhood diarrhoea in Ghana. In the end, tailored interventions could be designed for populations in greater need.
Setting
The major environmental conditions that heighten the incidence of diarrhoea in the country are largely influenced by access to quality and quantity of water and sanitation [13] . The performance of the urban water supply by the Ghana Water Company Limited is about average (60%) [13] . About 50% of the CompanyÕs water production is still lost through unaccounted-for water, and the total coverage of rural water is around 53%, which is largely comprised of boreholes, hand-dug wells and small-piped systems [13] . Presently, the population with improved access to sanitation is 13%. Disaggregated by residence, the proportion of rural residents with improved sanitation is 8%, while in urban areas the proportion with improved access is 19% [14] . There are also indications about individual behavioural dispositions about Ghanaians that can enhance the incidence of diarrhoea. For instance, hand-washing attitudes of many Ghanaians have not improved, in spite of a number of behavioural change messages on the practice. A comparative study of Ghana and other African and Asian countries paints a grim picture about the practice in the country. The study revealed that 3% of respondents washed their hands with soap after using the toilet, while only 1% washed their hands before feeding an index child [15] .
Methods

Data
The study used the 2006 version of the Ghana Multiple Indicator Cluster Survey (MICS) as its data set. It was the second in the series under the auspices of the United Nations ChildrenÕs Fund (UNICEF). The data was accessed from the UNICEF information statistics department. The first series of MICS were undertaken in the mid-1990s in a number of countries and, as of 2006, about 65 countries had participated in the survey. The sampling frame was based on the 2005 Ghana Living Standard Survey (GLSS5). The frame was first stratified into the 10 administrative regions in the country, then into urban and rural enumeration areas (EAs). The 2006 MICS employed a two-stage stratified sample design. At the first stage of sampling, 300 census enumeration areas (124 urban and 176 rural EAs) were selected. These are a subsample of the 660 EAs (281 urban and 379 rural) selected for the GLSS5. Within each stratum, a specified number of census enumeration areas were selected systematically with probability proportional to size. Since the sampling frame (the 2000 Ghana Population Census) was up-to-date, a new listing of households was not conducted in all the sample EAs prior to a systematic sample selection of 15 households in each selected cluster. The sample was stratified by region, urban and rural areas and is not self-weighting since Central, Northern, Upper East and Upper West regions were oversampled. For reporting national level results, sample weights are used. Among the sampled households, data on 3466 children under the age of five were collected [16] . Ghana has participated in the first and third rounds of MICS (1995 and 2006) , and these datasets are freely available on request. At the time of the paper, the 2011 MICS had been completed, but the data were not publicly available.
Data analysis
To reduce the categories of some of the predictor variables, recoding was conducted in specific instances. These were: type of toilet and water for the household; and ethnicity and religion of the head of household. Sources of water for drinking for the household were coded as either improved or unimproved. Improved sources of water comprised piped water (inside and outside dwelling), borehole, spring water and protected well. Unimproved consisted of unprotected well, tanker-truck, river/stream, dam/lake/pond/cana l/irrigation canal, sachet and bottled water. Toilet was also coded as improved 1 = 1 (flush to piped sewer system, flush to septic tank, flush to pit latrine, ventilated improved pit latrine and pit latrine with slab) or unimproved = 0 (pit latrine without slab/open pit, bucket, no facility/ bush). Religion (Catholic, Protestant, Pentecostal/ Charismatic, Moslem and Traditional/Spiritualist and ''Others'') and ethnicity (Akan, Ga-Dangme, Ewe, Mole-Dagbani and Others) were restricted to the predominant groups in Ghana.
Both descriptive and inferential statistics are used to present the main findings. At the first stage is the bivariate analysis of children who reported diarrhoea compared with the categories of the independent factors and the corresponding Pearson ChiSquare test of independence between the independent factors and the outcome variable (selfreported diarrhoea). Binary logistic regression was applied for the inferential analysis given its popularity in testing the statistical relationship between continuous and categorical independent factors on the one hand, and a dependent dichotomous variable on the other hand. Two separate models were estimated. The first model involved an interaction term of wealth quintile and residential status. In the final model, wealth quintile, residential status and the interaction term are retained, coupled with age of the child (measure continuously in months), sex of the child, whether the child attends early childhood education programs, age (in months) at weaning, maternal education, type of toilet and water facilities for the household, ethnicity and religious affiliation of the head of household, and the region of residence. For the logistic regression, the age of the children and age at weaning were treated as continuous rather than categorical to determine the nature (negative or positive) of the relationship between them and the incidence of diarrhoea. The logit estimation techniques assume independence of observations. However, observations in the MICS data are not strictly independent. For instance, a woman could have two children who are under five years with information on all of them collected, and such children possibly share similar household socioeconomic characteristics. In the analysis, this clustering effect is overcome by the Huber-White approach, which makes it possible to estimate robust standard errors. Also, to make the findings representative, both the descriptive and inferential analyses were weighted. All the Table 1 shows the distribution of various explanatory variables and the proportion of children who ever experienced diarrhoea. Overall, 15.4% of children were reported to have had diarrhoea two weeks prior to the survey. The incidence of diarrhoea was slightly higher in rural (17.2%) areas than in the urban communities (14.7%), and the associations are significant at 0.05%. By wealth quintile, reported diarrhoea ranged from 11.55% among the children of the richest households to approximately 20.3% among children in the poorest households. The association between sex and diarrhoea episode was not significant. The descriptive results further point to significant differences of diarrhoea attacks by age of child. The greatest risk of diarrhoea is observed among children between 12 and 24 months (1-2 years): about one-quarter (24%) of children within this age category (12-24 months) had had diarrhoeal disease. The least was reported among children within the ages of 48-59 months (9.5%). Children residing in households with improved and unimproved water supplies had a similar risk of incidence of diarrhoea. Children resident in households using improved toilets were less prone (14.2%) to experience diarrhoea than children in houses with unimproved toilet facilities (18.48%).
Findings
Other important descriptive bivariate results were noted between maternal education and incidence of diarrhoea in children. Children whose mothers had attained some form of higher formal education reported the least proportion of diarrhoea: about 18.5% of children whose mothers did not have any formal education experienced diarrhoea compared with 12.4% reported in children among women who reported secondary and higher formal education and the associations are significant at 0.05%. Again, the results show significant religious and ethnic associations as depicted in Table 1 .
By region of residence, diarrhoea episodes were higher in the Northern (22.8%) and Upper East (22.4%) regions and the lowest incidence was reported in the Volta region (9.3%). About one out of every five children with the head of household being a Mole-Dagbani had had a diarrhoea episode. Similarly, one-fifth of children in households with the head being affiliated with the Islamic faith had experienced a diarrheal disease.
In Table 2 , two different models are presented. In the first model, there is evidence to show that rural residents are less likely, albeit insignificant, The overall effect is that, regardless of wealth quintile, the risk of childhood diarrhoea is significantly higher in rural areas compared with the urban areas when urban-rural residence is interacted with wealth quintile (Model 2). Pictorial evidence of this is shown in Fig. 1 in the form of predictive margins. It should be noted that the incidence of diarrhoea in rural areas in relation to wealth quintile shows some form of convergence/-clustering, but not the case for the urban children.
In the urban areas, the differences are clearly noted, particularly between the poorest and the other categories. Apart from residential status and wealth quintile, female children (OR = 0.441; 95% CI = 0.304, 0.640), older children (OR = 0.968; 95% CI = 0.943, 0.993), and having a mother with secondary and higher education (OR = 0.313; 95% CI) had lesser odds of experiencing diarrhoea. On the other hand, a child whose mother had had only a primary education (OR = 1.611; 95% CI = 0.961, 2.699), being resident in the Ashanti (OR = 2.649; 95% CI = 1.168, 6.00) and the Northern (OR = 3.085; 95%) regions had significantly higher incidences of diarrhoea.
Discussion
This study examined the joint effect of household wealth quintile and residential status (urban-rural) on the incidence of diarrhoea among children less than five years in Ghana. The study finds an overall incidence of diarrhoea to be around 15.4%. Decomposed by the respective background characteristics, the highest (24.2%) proportion of reported diarrhoea is among children between 12 and 24 months (1-2 years), with the lowest proportion reported in any group noted among children from the Volta region of Ghana.
The residential status and wealth quintile analysis demonstrate a mix of important findings. Prior to interacting residential status with wealth, rural children show better diarrhoea outcomes. This aspect of the study appears to support the ''urban health penalty'' hypothesis, which posits that the poor in urban areas are advertently or inadvertently pushed to marginal areas where environmental health conditions are unsuitable for health [17, 18] . This is particularly the case in countries transitioning to development where access to water and sanitation and general socioeconomic conditions have been compromised by population movements-increased migration to urban areas, albeit unregulated and poorly managed. Associated with this is the creation of urban slums, the lack of or inadequate safe water supply, inadequate drainage and sewage networks, and absence of sanitation and solid waste removal, all of which have potentially combined to increase the risk of infectious diseases, including diarrheal diseases [12, 19] . That said, however, the multivariable analyses follow the predictable pattern of inequalities in ill health in urban and rural areas. Thus, children in rural areas were at a higher risk of reporting an episode of diarrhoea. A recent discourse on child health outcomes in Kenya revealed a narrowing gap between urban and rural areas, and this was partly attributed to the deplorable living conditions in urban slums [12] . In the present study, considering all the theoretically relevant variables, urban children had a generally lower incidence of diarrhoea. Even for the urban poor, they were better off than the wealthy in rural areas [20] [21] [22] [23] . The relationship between wealth status and health unfolds through differential access to health improving resources, which exert a greater impact on prevention and treatment of illnesses, as well as survival [20] . On the substantive point on which this study rests, it was observed that while the risk of diarrhoea remains comparatively low in rural areas, the interaction outcome shows that children in rural areas have higher odds of diarrhoea infection compared with urban children. The implication is that although urban children may experience the so-called urban penalty, the effect is attenuated when wealth and other covariates are controlled for. The implication is that residence in either urban or rural areas may not profoundly affect the incidence of diarrhoea unless other mediating variables are equally taken into consideration. It is again observed that the incidence of diarrhoea was not significantly associated with the quality of household water, although the risk of infection was higher among those without quality water. However, the differences were not significant. This is a major deviation from the norm [4] . Much as the sources of water for household drinking is important and in fact shows a relationship with the incidence in some previous studies, practices associated with fetching, storage and handling could contaminate even improved sources of water [10] . Thus, much as the source of water is important, storage and handling can expose households to diseases. The quality of containers for water storage has been found to be an important correlate of diarrhoea among children [10] . Unfortunately, there was no question on water storage in the data set to be used as a covariate. However, the Siamese twin of water-household sanitation-measured by the quality of toilet facility, whether improved or unimproved, significantly reduced the occurrence of diarrhoea, which is consistent with previous studies [23] [24] [25] . Households which lack improved sanitation have an elevated risk of contamination with human excreta, and there is evidence [23] to show that children in households with improved sanitation have more than a 50% probability of escaping diarrhoea.
Also, there were religious differences (albeit insignificant) in childhood diarrhoea where for children from Traditional Religion households were more likely to have diarrhoea compared with other children. While the causes of these differences are not easily discernible, the variations may be accounted for by cultural variations in childcare [26] . Further qualitative inquiries are needed to clarify these observations.
The importance of maternal education or social gradient in child health dynamics was noted in this study consistent with the extant literature. Mothers who are educated are more likely to have better skills in childcare practices, such as regular hand washing with soap prior to feeding children. Well-educated mothers are also likely to be in affluent households where water and sanitation are improved [23, 26, 27] .
Because the information on diarrhoea was selfreported, there is the possibility of recall bias, although the recall period of illnesses in this case was limited to two weeks preceding the survey. This helps to offset some of the inherent weaknesses in self-reported data on incidence of diseases. However, findings are generally consistent with existing studies, and this gives one a higher level of certainty that the results are valid.
Conclusion
The study shows that household, community level characteristics, maternal characteristics and individual childÕs features shape the dynamics of childhood diarrhoea in Ghana. The findings show that there is a need to apportion interventions intended to improve child health outcomes even beyond household wealth position and residential status.
